Elemental mercury in flue gases from coal combustion is difficult to control. However, 18 oxidised mercury species are soluble in water and can be removed with a high degree of 19 efficiency in wet flue gas desulphurization (WFGD) systems operating in coal 20 combustion plants, provided that no re-emissions occur. In this article the mechanisms 21 affecting the re-emission of oxidised mercury species in WFGD conditions via sulphite 22 ions are discussed. The parameters studied include the operating temperature, the pH, 
Introduction 34
Inorganic species of mercury are the precursors of more toxic forms, such as 35 methylmercury which accumulates in human organs and has severe effects on the 36 neurological system (Sondreal et 
, which is the predominant species in the flue gas. In most cases, a small 55 proportion of mercury is retained in fly ash particles, which are captured in particle 56 control devices such as electrostatic precipitators or fabric filters. However, most of the 57 mercury escapes from these devices as In line with above concerns, this study aims to determine the mechanisms that affect the 89 re-emission of oxidised mercury species in WFGD by the action of sulphite ions. The 90 effect of the operating temperature, pH, redox potential, the mercury and oxygen 91 concentrations in the flue gas, and the concentration of reductive ions in solution, on the 92 re-emission of mercury was assessed. 93 94
Materials and methods 95
To investigate the absorption of oxidized mercury and its reduction by sulphite ions, a 96 lab-scale device described in a previous work (Ochoa González et al., 2012) was 97 employed (Fig. 1) . A commercial evaporator (HovaCAL) was used to generate mercury 98 species in the flue gas. In this device, an aqueous mercury nitrate solution, which was 99 stabilized in a medium of hydrochloric acid, was evaporated continuously at 200 ºC. 100
The addition of chlorhydric acid to the mercury nitrate solution led to the formation of in the reactor and re-emission does not occur. However, the rate of Hg 0 re-emission 157 increases sharply after 120 min, whereas the initial pH value of the solution containing 158 the sulphite ions (8.0) gradually decreases during the experiment (Fig. 2b) This may favor the reaction of oxidised mercury species with sulphite ions and lead to 176 an increase of the concentration of Hg 0 at the flue gas outlet of the scrubber. 177
The mercury content of wastewater depends on the quantity of mercury in the flue gas. 178
Therefore in order to assess the influence of the concentration of mercury on its re-179 emission, different concentrations of Hg 2+ ranging from 50 to 150 μg m -3 were tested. 180 As mentioned before, despite the impact of the bleed stream in desulphurization 275 systems, the use of coals whose concentration of mercury is high and the slurry 276 circulation increase the amount of dissolved mercury. To simulate this process of 277 accumulation of mercury in solution, oxidized mercury was added to the reactor before 278 the retention test (Fig. 6c) . If these data are compared with those of Fig. 6b , it can be 279 seen that the presence of mercury in the reactor favors the reduction of Hg 
